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(54) Transmission power control method and transmission/reception apparatus 



(57) Sk)t quality detector 121 delects a reception 
lev/el. and power controller inversely corresponding to 
reception quality 122 outputs power control infbmnation 
indicative of increasing transnrwssion power in the case 
where the detected reception level Is higher than a 
threshold value and of decre^ng the transmission 
power in the case where the detected quafity is k>wer 
than the threshold value. Transmisston power setter 108 

FIG. 4 



performs the setting of transmission power correspond- 
ing to the power control infonmalton and provides a con- 
trol to transmit by the set power. That allows improving 
of a t>attery saving and moderating of the specrTicatlon 
of ampltfters in a transmission/reception apparatus, 
thereby resulting in decreased interference to signals of 
other users in the CDMA communication. 
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Description 

BACKGROUND OF THE INVENTKDN 

Reld of the Invention s 

[0001 ] The present invention relates to a transmission 
power corttrol method and a transmisstonA-eception 
apparatus, whuch are used in a CDMA (Code Division 
Multiple Access) that Is a cfigrtal radio communication 
and so on. capable of controlling transmission power 
optimany for a battery saving in a mobile station appara- 
tus and so on. Description of the Related Art 
[0002] In a conventional transmission/deception appa- 
ratus u^'ng a transmission power corttrol. the transmis- 
sion pxTwer is controlled to be increased in the case 
where a reception quality decreases by a decrease of a 
reception level due to <3dir>g, or the like, arxj to be 
decreased In the case of a good reception quality. 
[0003] FIG.1 is a t>lock cfiagram illustrating a sche- 
matic configuration of a corventional CDMA transmis- 
siorVreceplion apparatus, in FIG. 1 , transmission data 1 
is subjected to enor conection coding in error correction 
coder 2, and interleaved in interleaver 3. Then the data 
is spread with a predeterrrnned spreading code in 
spreader 4, demodulated in demodulator 5. arrplifted in 
transmlsstpn amplifier 6, arxJ transmitted from transmis- 
sion antenna 7. 

[0004] At this time, transmission amplifier 6 annplif ies 
the transmission power to the level set by transmission 
power setter 8. This example illustrates an example of 
diversity reception. Therefore, in a receiver, signals are 
received in first reception anteraia 1 1 arxl in secorxi 
reception antenna 12. detected in first detector 13 and 
in second detector 14 respectively, despread in first 
despreader 15 and in second despreader 16 respec- 
tively, then synthesized in synthesizer 17. 
[0005] In the case where a plurality of paths present 
in a communication link due to the effect of delayed ver- 
sions and so on, RAKE combining is also performed in 
synthesizer 1 7. The synthesized data are deinterleaved 
in deinterleaver 18, subjedted to error correction in error 
correction decoder 1 9 to obtain reception data 20. 
[0006] In the receiver, slot quality detector 21 detects 
a slot quality of reception data 20. In detaa, at step ST1 
of a flow chart illustrated in FIG. 2, the quality of the slot 
(a lalock of data with a certain length) is detected. At this 
step, as aiustrated in FIG. 3, it decided whether or not 
the slot quality (reception quality) 31 is higher than 
threshold value 32. 

[0007] Based on the dedsion result, power controller 
corresponding to reception quanty 22 (hereinafter 
alsbreviated as power controOer-CRQ 22) controls the 
transmission power to be decreased at step ST2 in the 
case where reception quality (reception level) 31 is 
higher (better) than threshold value 32. On the other 
hand, power controlIer-CRQ 22 controls the transmis- 
sion power to be increased at step ST3 in the case 



where the reception quality is lower than the threshold 
value. In detail, power controlIer-CRQ 22 provides a 
control as illustrated fc>y rectangle fine 34 in FIG. 3. 
Then, at step ST4, transmits power control information 
is transmitted to transmission power setter 8 in a trans- 
mitter. 

[0008] FIG.3 is a diagram illustrating the control of 
power oontroIler-CRO 22 for reverse link signals (sig- 
nals transmitted from mobile station MS to base station 
6S). In FIG. 3, the fadir^ between transmissk>n side MS 
arxi reception side BS illustrated by curve 36 and the 
transmission power of mobile side MS illustrated by 
curve 38 are almost in inverse proportion. 
[0009] Thus, it is possittle to keep the reception quality 
almost constant, theret^y allowing the improvemerrt of 
the error correction al^'lity in the case of using the error 
correction code having high resistance to rarxiom 
errors, such as convolutional code. However, there Is a 
factor that a trarismtssion power control error or interfer- 
ence volume chariges, interleaving are p^ibrmed to 
make errors further random. 

[001 0] According to the manner described atx)ve, the 
trar)sm^sk)n power control oorresporxfing to the recep- 
tion quality always alksws using of the nranfrnum level of 
transmtssicn power needed to keep the quaGty con- 
stant thereby resulting in a battery savir^ of the mobile 
station, kn additkm. that also allows improving of system 
capacity k>ecause the irrterferertce volume is decreased 
by suppressing an unnecessary transnrussion power in 
the CDMA communicatkxi system. 
[0011] However, in the conventional receptk^Vtrans- 
mission apparatus descried above, the transmission 
power is controlled to t>e increased in the case where 
the reception quality decreases by the decrease of the 
receptkxi level due to the fading, or the like, arxJ to be 
decreased in the case of the good comnujnication qual- 
ity. In the case where the reception level decreases due 
to the fading, it is necessary to increase the transmis- 
sion level to tens of dB to transmit, whk;h requires a 
transmission amplifier to have a large dynarrnc range. 
However, especially in the nx^bDe statk>n, the require- 
ments for a battery life and specification on amplifiers 
have t>econr>e severe, which makes it difficult to i^e an 
amplifier with the large dynamic rar^e. tn addition, the 
increase of the level makes the instant interference (to 
signals of other users) high in the CDMA communica- 
tton. 

SUMMARY OF THE INVENTION 

[0012] The object of the present invention is to provide 
a transmisston power control method and a transmls- 
sion^reception apparatus capable of satisfying severe 
requirements for a batter life arxl specification on ampli- 
fiers, and of decreasing interference to signals of other 
users in a CDMA communication. 
[001 3] The pres^ inventor was irrterested in the fact 
that an increase of transmission pow^ did not improve 
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an quafity to an expected degree when a power level 
was decreased depencfing on level variations due to 
fading, and found the fact that an excess increase of the 
transmission power can be prevented by decreasing the 
transmission power to abandon such portion ol comnrtu- 
nications in the case of level variations due to the fad- 
ing, thus resulting in the present invention. 
[001 4] That is. the principle of the present invention is 
as foltcws. The transmission/reception aqsparatus In the 
reception sWe detects the reception level and provides 
the power control to the transmission side to increase 
the transrrttssion power in the case where the detected 
reception level higher than a threshold value, and 
decrease the transnrussion power in the case where the 
detected reception level is lower than the threshold 
value, and the transmission side thus performs a trans- 
mission by the power according to the power control. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 

FIG.1 is a t?lock diagram of a conventional CDMA 
transmission/reception apparatus; 
FIG^ is a flew chart to explari an operation of the 
conventional CDMA transmissionA'eception appa- 
ratus; 

FIG.3 is a diagram to explain a power control corre- 
sponding to reception quality in the conventional 
CDMA transmissionA-eceptton apparatus; 
FIG.4 is a t^ock diagram of a CDMA transmis- 
sion/deception apparatus according to the first 
errtxxfiment of the present invention; 
FIG.5 is a flow chart to explain an operation of the 
CDMA transmissionA'eception apparatus according 
to the above embodiment; 

FIG. 6 is a dia^m to explain a power control 
inversely corresponding to reception quality in the 
CDMA transmtssionA-eception apparatus according 
to the above embodiment: 

FIG.7 is a t^lodc cfiagram of a CDMA transmis- 

sion/ireception apparatus according to the secorxJ 

embodiment of the present invention; 

FIG.d is a flow chart to explain an operation of the 

CDMA transnrtissionA^eception apparatus according 

to the atKTve embodiment: and 

FIG.9 is a Uodk cfiagram of a CDMA transmis- 

sior>/reception apparatus according to the third 

errbodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 6] In a transmission power control method of the 
present invention, a transmission/reception apparatus 
in a reception side detects a reception level, and pro- 
vides a power control to the transmisston side to 
increase the transmission power In the case where the 



detected reception level is higher than a threshold 
value, and decrease the transmission pcw^ in the case 
where the detected reception level is lower than the 
threshold value, and the transmission side thus per- 
5 forms a transmission by the power accordSng to the 
power control. 

[001 7] According to tHs method, since the transnrus- 
sion power control inversely corresporxling to the recep- 
tion quality Is performed, an averaged transmission 

10 power can be decreased, thereby resulting in more baX- 
tery saving of the transmtssion/receptton apparatus 
than conventional apparatuses and the suppressed 
peak transmission power. That allows moderating of the 
spectfication of arrplifiers, especially allows reducing of 

IS a cost and power consumption of the transmis- 
ston/treception apparatus. 

[0018] In addition, in this transmission pow^ control 
method, it is preferable in the reception side to calculate 
a long-term reception power average and deternrurte the 

20 threshold value corresponding to the calculation result. 
By this manner, it is possible to obtain the same effect 
as the manner desalbed alxjve, and prevents the trans- 
mission power from decreasing according to an attenu- 
ation due to a long-term variation, by reflecting the 

25 calculation result of the averaged reception power. 

[001 9] In adcfition, in this transmission power control 
method, it is preferable in the transmission side to calcu- 
late an average of transmission power comrol informa- 
tion and determine the transmission power 

30 corresponding to the calculation result. By this marvier, 
ft is possible to obtain the same effect as the manner 
described above, and perform further effective trans- 
mission power control by calculating the averaged 
transmission power. 

35 [0020] In adcfition, the transmission^eception appara- 
tus of the present invention comprises a receiver having 
a reception quafity detecting section for detecting the 
reception quality and a power control inversely corre- 
sponding to reception quality section for outputting 

40 power control information of increasing the transrrfesion 
power in the case where the detected reception level is 
higher than the threshold value and decreasir^ the 
transmission pow^ in the case where the reception 
level is lower than the threshold value, and also com- 

45 prises a transmitter having a transmission power setting 
section for setting the transrrission power correspond- 
ing to the power control information and providing a 
control to transmK accorcfing to the set power. 
[0021] According to the constitution, since the trans- 

50 mission power control inv^^ly corresponding to recep- 
tion quality is performed, the averaged transnrvssion 
power can be decreased, thereby resulting in more txd- 
tery saving of the transmission/reception apparatus 
than converrtional apparatuses arxi the suppressed 

55 peak transmission power. That allows moderating of the 
specification of amplifters. especially eillows reducing of 
a cost and power consumption of the transnrus- 
sion/reception apparatus. 
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[0022] In adcfition, in this transmission/reception appa- 
ratus, the receiver comprises an averaged reception 
power calculating section for calculating the long-term 
reception power average, and the power control 
inversely corresponding to . reception quality section 
determines the threshold value corresponding to the 
calculation result 

[0023] According to this manner, it is possible to 
obtain the same elfect as the manner described above, 
and prevents the transmission power from decreasing 
according to the attenuation due to the long-term varia- 
tion, tfy reflecting the calculation result of the averaged 
reception power. 

[0024] In addition, in the trartsmisston/ireception appa- 
ratus, the transmitter comprises an averaged transmis- 
sion power calculating section for obtas-dng an average 
of the power control Information, arxJ the transmission 
pow^ setting section determines the trar^smission 
power corresponding to the calculation result Accord- 
ing to the constitution, it is possWe to obtain the same 
effect as the manner described sbcfve, and perform fur- 
ther effective trar^mission power control t>y calculating 
the averaged trartsmtssion power. 
[0025] In addition, it is preferable in the transmis- 
sion/reception apparatus that the transnrntter and the 
receiver comprise the coretitutions to perform the 
CDMA corrvnunicatton. Accorcfir^ to the constitution, in 
the CDMA commurtication. H is possttDle to inwove the 
system capacity more tiian the conventiorrai constitu- 
tion because the decrease of the averaged trar^smission 
power results in the decrease of interference volume. 
[0026] Hereinafter, the embodiments of the present 
invention are exp^ined with relerertce to attacfied draw- 
ings in detail. 

(Rrst Embodiment) 

[0027] F)G.4 illustrates a block cfiagram of a CDMA 
transmisdon/reception apparatus in the first embodi- 
ment of the present invention. In FIG. 4. transmission 
data 101 is sut)jected to error correction coding in error 
correct ion coder 102, and interleaved in irtterleaver 
103. Then the data are spread with a spreading code in 
spreader 104, denrxxiLdated in demodulator 105, ampli- 
fied in tran^ssions amplifier 106, and transmitted from 
transmission antenna 107. 

[0028] At this time^ transmission ampGf ier 1 06 ampli- 
fies the transmission power to the level set by transmis- 
sion power setter 108. This exanrple Illustrates an 
example of cfiversity reception. Therefore, in a receiver, 
^gnals are received in first reception antenna 111 and 
in second reception antenna 112. detected in first 
detector 113 and in second detector 114 respectively, 
despread in first despreader 115 and in second 
despreader 116 respectively, then synthesized in syn- 
thesizer 1 7- 

[0029] k\ the case where a plurality of paths present 
in a communication link due to the effect o>f delayed ver- 



sions and so on. RAKE combining is also performed in 
synthesizer 117. The synthesized data are deinter- 
leaved in deinterleaver 118, subjedted to error correc- 
tion in error correction decoder 119 to obtain reception 

5 data 120. 

[0030] In the receiver, slot quality detector 1 21 detects 
a skrt quality of reception data 120. In deta'l, at step 
ST101 of a f tow chart fflustrated in FIQ.5, the quality off 
the slot (a tslock of data with a certain length) is 

10 detected. At this step, it is decided whether or not the. 
slot quality (reception quality) 201 is higher than thresh- 
okl value 202. 

[0031] Based on the decision result, power control 
inversely corresponding to reception quality section 122 

IS (hereinafter al^breviated as power control- ICRQ 122) 
generates tfie power oontrd information so as to 
increase the transmission power at st^ ST2 as illus- 
trated by rectangle line 204 in FIQ.6 in the case where 
reception quality (reception level) 201 is higher (better) 

20 than threshold value 202 and to decrease the transmis- 
sion power at step ST103 in the case where the recep- 
tion quafity is lower than threshold value 202. Then at 
step ST104, the power control information is transmitted 
to tremsmission power setter 108 in the transmitter. 

25 [0032] A k>gtc diagram of power contrd-ICRQ section 
122 illustrated in FIG.6 shows an example of reverse 
link signals (signals transmitted from nx)btle station MS 
to base station BS). The transmission power in mobae 
side MS illustrated by curve 208 tndk:ates almost sinvtar 

so variations with the fadtr^ t>etween transmission side MS 
and reception side BS illustrated by curve 206. 
[0033] Two kinds of receptk)n qualities tims are avail- 
able, i.e., extremely good reception quality and 
extremely poor reception quality, in the case of using 

55 the error correction code having high resistarice to ran- 
dom errors, such as convolutional code, the correction 
ability is hold interle»^ng to make errors random, 
[0034] When the transmission pow^ control illus- 
trated in FIG.6 is performed, it is nc^ necessary to trans- 

40 nvtby high power in the case where the reception level 
more than a certain level is kept by the level variation 
due to fading. Therefore, transmissic^i power setter 108 
controls the transmis^on power (imder a certain power 
level) not to transmit in the receiver by Ngher power 

45 than a certain power level after the power level reaches 
the certain power level even in the case where power 
control-tCRQ section 122 instructs to increase the 
transmissk>n pcwer. 

[0035] The nraximum MS transmission power thus Is 
so controlled urxier the power level that is too high. On the 
other harxi, in the case where the level is under tiie cer- 
tain level by the level variation due to fading (the level 
variation due to fading is under the certain level) , it is 
nxA reasonatsle to transmit by compulsory high trans- 
ss mission power because good enough quality may not 
be obtained. In such case, the transmission power is 
decreased to abandon such poor quality, thereby reduc- 
ing the transmission power. 



4 



7 



EP 0 917 303 A1 



8 



[0036] In this case, error correction decoder 119 
extremely towers the likelihood of soft decision decod- 
ing. The case of performing the error correction and 
interleaving is equivalent to the case of puncture, and a 
correct demodulation is performed in the case of a low 5 
degree of the error correction and the interleaving. 
Thus, by setting in transmission power setter 108 the 
transmission power with the transnrtission power value 
controlled by power controOer-ICRQ 122. the aveiaged 
transmisston power and the peak transnrussion power is 10 
reduced. 

[0037] In a transmisston of packets and so on, the 
packet that could not be transmitted is retransmitted. It 
Is supposed that the effect of decreasing the entire 
trar^mission power is more effective than the effect of is 
increasing the transmission power to retransn^ and 
also supposed that FEB (Frame Error Rate) is less tfian 
random errors by not perfornrung the interleaving. 
[0038] Thus, according to the first efrt>odtment. since 
the transmission power control inversely correqDonding 20 
to rec^ion quality Is performed along with interleaving, 
error correction and so oa the averaged transmission 
power can k>e reduced. Therefore, the t>attery saving of 
the mobfle statton is achieved more than the conven- 
ttonal apparatuses and the peak transmission power is 2S 
suppressed. That allows moderating of the specfftcatton 
of amplifiers, further reducing of tfie cost arxJ power 
consumption of the transmission^eception apparatus. 
In addition, it is possiksle to improve the system capacity 
more than the conventional constitution because the 30 
decrease of the averaged transmtesfon power results in 
the decrease of interference (volume) in the CDMA sys- 
tem. 

(Second Emlxxiiment) 35 

[0039] FIQ.7 Otustrates a tkodk diagram of a CDMA 
transmissiorVreception apparatus according to the sec- 
ond embodinr>ent of the present invention. In addition, in 
the second embodiment of the present invention itius- 40 
trated in FIGL 7, a section corresponding to each section 
in the first embodiment illustrated in FIG.4 is assigned 
the same symbd to orrvt the explanation. 
[0040] The secorxJ emtxxlimenrt illustrated in FIG .7 is 
characterized by having averaged reception power cal- 4S 
culator 301 fbr calculating a long-term varfatiorts of the 
reception level caused by an attenuation of comnrtunica- 
tion distance to be reflected in a threshoki value in 
power controBer-tCBQ 302 so that the appropriate 
transmission power control is performed. so 
[0041] That is. in the receiver, at step ST201 iltus* 
trated in tiie operation flow chart of the power control 
inversely corresporxling to reception quality in FIG. 8. 
averaged reception power calculator 301 calculates, 
using data output from synthesizer 117. the long-term ss 
variations of tiie reception level caused t>y the attenua- 
tion of communication cfistance and so on. and updates 
the tfveshold value of power controOer-ICRQ 122 corre- 



spondirvg to tine calculation result. The update is per- 
formed to increase the threshoki value when ttie 
calculation value is Ngh. which is assumed tt^t tiie 
attenuation is tow. and to decrease tiie tfveshold value 
when the calculation value is low. 
[0042] Then, slot qimCty detector 121 detects a stot 
quality based on reception data 1 20 at step ST202. and 
decides whether or not the slot quality is Itigher than the 
threshoki value. 

[0043] Based on the decision result, power controller- 
ICRQ 122 generates the power control infornr^ation 
indicative of increasir>g the transmission power at step 
ST203 in the case where the reception quality is higher 
(better) than the threshoki value, arxi of decreasir^ tfie 
trarrsmtsston power at step ST204 in the case where tiie 
reception quality is tower tiian the threshold value. 
Then, at step ST205, the power control Information Is 
transmitted to transmission power setter 108 In tfne 
transmitter. 

[0044] When a cell radius Is large, it is supposed that 
tiie torig-term level variation generates by a <fifference 
of communication distance and shadowing, in such 
case, the transmisston power decreases as tfte attenu- 
ation of the long-term variatton if the threshold value of 
power controller-ICRQ 122 is fixed in the same way as 
the first emtxxiimenl 

[0045] However, the above problem that the transmis- 
ston power decreases as the attenuation of the tong- 
term variation is solved in the same way as the secorxl 
emfcxKliment where averaged reception power calcula- 
tor 301 obtains tf>e long-term averaged reception level 
to update the threshoW value. The more effective trans- 
nrussion contcol tfian the first enrdsodimem is thus per- 
formed. 

[0046] As descn't^ above, according to the secorxi 
embodiment, it is possbfe to obtain the same effect as 
the first embodiment, arxl also cancel the effect of 
decreasing the transmission power as the attenuation of 
the fong-term variation by reflecting the catoulation 
result of the averaged reception power. 

(Third Embodiment) 

[0047] FIG9 illustrating a block cfiagram of a CDMA 
transmisstonA^eception ^^paratus according to tfie third 
embodiment of the present invention. In addition, in the 
third emtxxtiment of the present inverrtton illustrated in 
FIG. 9, a section corresponcfing to each section in the 
second embodiment illustrated In RQ.7 is assigned ttie 
same symbol to omit the explar^tion. 
[0048] The tNrd embodiment illustrated in F\Gl9 is 
characterized by having averaged transmission power 
calculator 401 fbr deckJing an averaged transmtsston 
power not to incline the control corresponding to the 
power control information from power controller- 1 CRQ 
122 to transmit to transmisston power setter 1 0S so that 
the upper limit of the transmission power is decided. 
[0049] That is, in the receiver, stot quality detector 1 21 
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detects a slot quality of reception data 1 20. According to 
the resuft. power control! er-ICRQ 122 generates the 
power control infwmation indicative of increasing the 
transmission power in the case where the reception 
quaGty is higher (better) than a threshold value, and of 
decreasing the transmission power in the case where 
the reception quality is tower than the threshold value, 
and transmits the power control information to transmis- 
sion power setter 108 arKi averaged transmission power 
calculator 401 in the transmitter. 

[0050] Thus, averaged transmission power calculator 
401 decides the averaged transmission power not to 
incline the control from power control! er-ICRQ 122 to 
transmit to transmission power setter 108, thereby 
deciding the ipper limit of the transmission power. 
[0051] That is, in the transmitter, averaged transmis- 
sion power calculator 401 detects the Incline of the con- 
trol from power controIler-lCRQ 1 22, then increases the 
upper Bmft of the transnrnssion power of transmission 
power setter 108 by deciding that the communication 
distance is g^r^ bigger in the case of (inclining to 
increase the power) the continuous controls indicative 
of increasoig the power level from power corrtroDer- 
ICRQ 122 , and decreases the upper lirrvt of the trarts- 
misston power of transmission power setter 108 by 
deciding that the communication distarrce is getting 
smaller in the case of pnclinir^ to decrease the power) 
the continuous controls indicative of decreasffig the 
power level from power controll^-ICRQ 122. The more 
effective trarismtssion power control is thus performed 
than the second embodiment 

[0O52] As descrft>ed above, according to the third 
embodiment, it is possa^le to obtain the same effect as 
the second embocfi merit and to perform further effec- 
tive trar^smission power control than the secorxJ &nbod- 
iment by calculating the averaged trar^smission power. 
[0053] The apparatuses accord ng to the first ennt>od- 
iment to the tiiird embodiment de5crit>ed above are 
applicable to communication termir^ apparatuses as 
ntobile station apparatuses and base station appara- 
tuses in a radio communication system, bn adcStion, the 
fkst embocfiment to the third embodiment descried 
atxTve eacplain atxxjt the case of applying the transnvs- 
sion/reception apparatus of the present invaTtiori in the 
CDMA communication system, however the transmis- 
sion/reception apparatus of the present invention is 
applicable to the other communications besides the 
COMA. In adcfition, the first embodiment to the third 
embodiment descrO^ed alxTve esqslain about the case of 
using the reception level as the reception quality, how- 
ever in the present invention, SNR (Signal to Noise 
ratio). CNR (Carrier to Noise ratio). SIR (Signal to Inter- 
ference ratio), FER (Frame Error Rate), BER (Bit En'or 
Rate), etc. are applicable as the reception quafity. 
[0t>54] As appeared in the above-mentioned explana- 
tion, it is possible in the receptiorVlransnrussion appara- 
tus to irrprove the battery life and nxxi^^te the 
specification on amplifiers, thereto decreasing interfer- 



ence to signals of other users in the CDMA communica- 
tion. 

Claims 

5 

1. A transmission power corrtrol method comprising 
the steps of: 

detectir^ a quaRty of a received signal; 
10 g^erating power control information indicative 

of increasing transmission power In the case 
where the detected quafity is higher than a 
threshold value and of decr^sing said trans- 
mission power in the case where said detected 
IS qi^ty is lower than said threshold value; and 

transmitting the p>ower control information. 

2. The transmission power control mettiod according 
to daim 1 , said method further comprises a step of 

20 calculating an average of reception power for a pre- 
determiried interval arxl deciding the threshold 
value corresponding to the calculation result 

3. A racfio communication apparatus comprising: 

2S 

quaEty detecting means (121) for detecting a 
quality of a received signal; 
power corrtrol adversely corresponding to qual- 
rty means (122) for outputting power control 

30 information indicative of increasirK| transmis- 

sion power in tiie case where the detected 
quaGty is higher than a tiireshold value arxl ol 
decreasing said transmission power in tiie 
case where said d^ected quality is lower tftan 

35 said threshold value. 

4. The radio coirununication apparatus according to 
daim 3, said apparatus further comprises averaged 
reception pow^ calculating means (301) for calcu- 

4o lating an average of reception power for a predeter- 
mined interval, wher^n said power control inversely 
corresponding to quality means (122) decides tiie 
threshold value corresponcfing to the calculation 
result 

45 

5. A racfio convnimication apparatus comprising: 

reception mear^ for receivir^ power control 
information indicative of increasing transmis- 
50 sion pow^ in the case where a quality is higher 

than a threshold value and of decreasing said 
transmission power in the case where said 
quaBty is lower than said threshold value; 
transmission power setting means (108) for 
55 performing the setting of transmission power 

corresponding to said power control informa- 
tion; arxJ 

transmission means for performirkg a transmis- 
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ston by the set power. 

6. The radio communication apparatus according to 
darm 5. ^id apparatus further comprises averaged 
reception power calculating means (30 1 ) for obtain- s 
ing an average of said power control Information, 
wherein said transnmssion power setting means 
(108) decides the transmission power correspond- 
ing to ^id calculation resuh. 

10 

7. A transmission/reception apparatus comprising: 

a receiver havir^ quality detecting means 
(121) for detecting a quality of a received sig- 
nal, arxl power control inversely corresponding is 
to quality means (122) for outputUng power 
control infomnation indicative of increasing 
transmission power in the case where the 
detected quaGty is higher than a threshold 
value and of decreasing said transn-ussion so 
power in the case where said detected c^fity 
is lower than said threshold value; and 
a transmitter having reception means for 
receiving said power control Information, trans- 
mission power setting means ( 1 08) for perfbrnv 2S 
ing the setting of transrrussion power accorcfing 
to corresponding to said power control infomna- 
tion. arxl transmission means for performing a 
transmission k>y the set power. 

30 

8. The transnnissior>/reception apparati^ accordirK) to 
daim 7, said apparatus further comprises averaged 
reception power calculating mear^ (301) for calcu- 
lating an average of reception power for a predeter- 
nrnned interval, wherein said power control inversely 3S 
correspofKling to quality means decides the thresh- 
old value correspc^ng to the calculation result 



power in the case where said detected quality 
is lower than said threshold value; and 
a transnrutter having reception means for 
receiving said power control information, trans- 
nnisston power setting means (108) for perform- 
ing the setting of transmission power 
correspondng to said power control informa- 
tion, and trartsrrtission means for performing a 
transmission k>y the set power. 

11, A conrvnuntcation terminal apparatus having a 
transmission/reception apparatus, said transmis- 
siorVreception apparatus comprising: 

a receiver having quafity detecting means 
(121) for detecting a quaPity of a received sig- 
nal, and power control inversely corresponding 
to quality mearts (122) for outputting power 
control Information irxiicative of Irx^easing 
trar^smission power in the case wf^ere the 
detected quality is higher than a threshold 
value and of decreasing said transnnission 
power in the case where said detected quality 
is lower than said threshold value; and 
a transnrtrtter having reception means for 
receiving said power control information, trans- 
mis&ion power setting means for performing 
the setting of transmission power correspond- 
ing to said power control irtformation, and 
transmission means for performing a transnrus- 
sion t>y the set power. 



9. The transmission/reception apparatus according to 
daim 7 or 8. said apparatus further comprises aver- 4o 
aged transmission power calculating means (401) 
for obtair)irK| an average of said power contrd infor- 
mation, wherein said transmission power setting 
mear^ decides the transmission power corre- 
sponding to sard calculation result 4s 



10. A base station apparatus having a transmts- 
siorVreceptioh apparatus, said transmission/decep- 
tion apparatus comprising: 

a receiver having quality detecting means 
(121) for detecting a quality of a received sig- 
nal, and power contrd inversely corresporxiing 
to quality means (122) for outputting power 
control information irxiicative of increaslr\g 55 
transmission power in the case where the 
detected quality is higher than a threshdd 
value arxj of decreasing said transrr^ston 
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